Ribosomes were isolated from three mesophilic and three thermophilic strains of Bacillus. The ribosomes consisted of about 55% protein and 45% ribonucleic acid. Average ratios for the absorbance at 260/235 and 260/280 mu were 1.77 and 1.92 for the mesophiles and 1.63 and 1.84 for the thermophiles. Ultracentrifugation revealed mainly components with sedimentation coefficients of about 30, 50, 70, 100, and 120S. All the preparations were shown to contain a ribonuclease which, in the presence of ethylenediaminetetraacetic acid, led to ribosome breakdown as measured by the increase in acid-soluble nucleotides. The stability of the ribosomes from the thermophiles was consistently greater than that of the ribosomes from the mesophiles. After 5 hr at 37 C, the breakdown was about 80% for the ribosomes from the mesophiles and 55 to 70% for those from the thermophiles. At 60 C, the ribosomes from the mesophiles were broken down slightly more and at a faster rate than those from the thermophiles. At temperatures above 60 C, the breakdown was again more pronounced for the ribosomes from the mesophiles. Heretofore, the heat stability of these various macromolecules has usually been assessed by a comparison of thermophilic strains of Bacillus with mesophilic strains of E. coli. Since these organisms represent different genera, the possibility of intergeneric differences cannot be ruled out and may have affected the results quoted above. With this in mind, we decided to examine the stability of ribosomes in a comparative study of mesophilic and thermophilic strains from one genus, namely Bacillus. Since ribosomes from some of the strains used here have not been isolated previously, a characterization of all the preparations is given first. This is followed by an assessment of ribosome stability through measurements of the breakdown of the ribosomal RNA due to the action of a ribonuclease which is associated with the ribosomes. (FJW, 10, 2184).
The ability of thermophiles to grow at relatively high temperatures (about 55 to 80 C) as compared to mesophiles which grow at temperatures of about 20 to 45 C (4) has been ascribed to chemical and physical differences of their macromolecules. Evidence for this theory comes mainly from studies of proteins, especially of purified enzymes (6, 19) and of bacterial flagella (14) . Further evidence for uniquely heat-stable macromolecules has been reported in studies of amino acidactivating enzymes (3), a thermophilic bacteriophage (25) , and a subcellular protein-synthesizing system from a thermophile (11) .
Studies of nucleic acids have been less con- clusive in their support of this theory. Thus, the deoxyribonucleic acid (DNA) from thermophilic bacteria and a thermophilic bacteriophage (20, 25) , and the soluble ribonucleic acid (RNA) from a thermophile (2, 3), exhibited no unusual heat stability. On the other hand, the ribosomes (3, 18) and the ribosomal RNA (3, 18) from thermophilic strains were more heat-stable when compared to similar components of Escherichia coli.
Heretofore, the heat stability of these various macromolecules has usually been assessed by a comparison of thermophilic strains of Bacillus with mesophilic strains of E. coli. Since these organisms represent different genera, the possibility of intergeneric differences cannot be ruled out and may have affected the results quoted above. With this in mind, we decided to examine the stability of ribosomes in a comparative study of mesophilic and thermophilic strains from one genus, namely Bacillus. Since ribosomes from some of the strains used here have not been isolated previously, a characterization of all the preparations is given first. This is followed by an assessment of ribosome stability through measurements of the breakdown of the ribosomal RNA due to the action of a ribonuclease which is associated with the ribosomes. The cells were grown in large petri dishes on a solid medium consisting of 1% Trypticase (BBL), 0.2% yeast extract (Difco), and 2% agar (Difco). The cells were harvested in the logarithmic phase (approximately 6 hr at 37 C for the mesophiles and 5 hr at 55 to 60 C for the thermophiles).
Isolation of the ribosomes. A buffer consisting of 0.01 M tris(hydroxymethyl)aminomethane (Tris) and 0.01 M magnesium acetate (pH 7.4) was used throughout.
The cells were harvested with buffer and collected by centrifugation for 20 min at 12,000 X g in a Sorvall (model RC-2) refrigerated centrifuge. (18, 23, 24) . In all cases, the monomers (about 70S), or larger ribosomes, were predominant. The sedimenting components dissociated and aggregated as a function of magnesium ion concentration in a manner that is typical of ribosomes in general. A functional test was performed on the ribosomes by measuring the incorporation of 14C-i , ,' labeled phenylalanine in a cell-free amino acid-I°/ 6" incorporating system (22) . The ribosomes were active under these conditions. Ribosome breakdown. All the ribosome preparal tions were shown to contain a ribonuclease ac-40 / tivity similar to the one found in association with , many other ribosomes (9, 23) . This enzyme, in 30 I ( the presence of ethylenediaminetetraacetic acid (EDTA), led to a breakdown of the ribosomes as 20 judged by the increase in acid-soluble nucleotides. Figure 3 shows the results obtained upon incuba-, I tion of the ribosomes at 37 C. The percentage of ribosome degradation was calculated from the _____.,_______ -_' absorbance (at 260 mu) of the ribosomal RNA. There was always an initial rapid degradation, Tm (hr.) after which the rate of breakdown for the thermo- l and 6% at 37 C, l andl4% at 6 C.
TM (r.) It can be seen (Fig. 3 and 4) (Stenesh and Koffier, Federation Proc. 21:406, 1962) , the reaction was measured over a range of temperatures from 55 to 75 C (Fig. 5) . The results show that the ribosomes from the mesophiles are, in fact, less stable at temperatures above 60 C than are those from the thermophiles. This refers to both the relative breakdown as depicted in Fig. 5 and to the absolute extent of degradation. These findings support the theory that thermophily is based upon chemical-physical differences on the molecular level.
To evaluate properly the relative stability of the ribosomes, it was important to establish that the ribosome breakdown was due to the same enzyme in all instances. For this purpose, the ribosomes were incubated in buffer with the addition of EDTA, EDTA and phosphate, or EDTA and arsenate (Fig. 6) . The shapes of the curves and the magnitudes of the changes observed are very similar. The ribosome degradation in the absence of EDTA is slow, in part because of the inhibition of the enzyme by the magnesium in the buffer (1, 17). In common with other ribosomal ribonucleases (7, 29) 
